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Abstract

Study Design: Secondary analysis of a randomized controlled trial

Objective: To assess how baseline treatment with opioids is associated with pain and function in 

older adults with lumbar spinal stenosis who receive epidural injections.

Summary of Background Data: Data were obtained from the Lumbar Epidural Steroid 

injections for Spinal Stenosis (LESS) trial, a double-blind, multisite, randomized controlled trial.

Methods: Baseline treatment with opioids was assessed from electronic medical record 

prescription pharmacy data or from health utilization records collected from patients. We 

calculated adjusted changes in back pain numerical rating scale (NRS), leg pain NRS, and 

back-related disability (Roland Morris Disability Questionnaire (RMDQ) scores) from baseline 

to 3 weeks and to 6 weeks among patients treated and not treated with opioids at baseline using 

generalized linear regression.

Results: Baseline treatment with opioids was not significantly associated with back pain 

intensity (adjusted difference in means at 3 weeks of follow-up between patients treated with 
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opioids at baseline versus not (± 95% confidence interval) 0.1 (−0.7, 0.7)), leg pain intensity (−0.2 

(−0.9, 0.4)), or back-related function (−0.8 (−2.1, 0.4)). We found similar results at 6-weeks of 

follow-up.

Conclusion: Among older adults with lumbar spinal stenosis who are receiving epidural 

injections, those treated with opioids at baseline had similar outcomes to those who were not.
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Introduction:

Symptomatic lumbar spinal stenosis (LSS) is a clinical syndrome caused by narrowing 

of the lumbar spinal canal.1 Although LSS is a leading reason for spinal surgery in 

older adults,2 nonsurgical treatments are also commonly used. These include analgesic 

medications, exercise, physical therapy and/or epidural glucocorticoid injections.3 Opioids 

are commonly prescribed for pain in those with LSS,3 despite limited evidence of their 

effectiveness for use in non-malignant musculoskeletal pain4 and the known risks of 

misuse, adverse effects and fatal overdoses.5 Some longitudinal studies of patients with 

low back pain have found associations between opioid prescriptions and subsequent greater 

pain intensity and functional limitations,6 and associations with greater risk of long-term 

disability.7 If opioid prescriptions not only predict but influence poor outcomes in patients 

with low back pain or lumbar spinal disorders, this is of considerable interest since the 

decision to prescribe opioids is potentially modifiable.

While substantial research has characterized opioid prescriptions among younger and 

middle-aged adults with low back pain, less work has focused on older adults, and fewer 

studies have examined specific spine syndromes associated with low back pain, such as 

LSS. The Lumbar Epidural Steroid injections for Spinal Stenosis (LESS) trial was a double-

blind, multisite, randomized controlled trial (RCT) of 400 patients which evaluated the 

effectiveness of epidural glucocorticoid injections for lumbar spinal stenosis symptoms 

and neurogenic claudication.8,9 We conducted a secondary analysis of the LESS RCT to 

examine how treatment with opioids was associated with pain and function outcomes among 

patients with LSS who received epidural injections and how these injections may have 

affected subsequent opioid treatments. Our aim was to determine whether baseline treatment 

with opioids predicted pain and functional outcomes among patients with LSS regardless 

of whether they received a lumbar epidural injection with or without corticosteroids, 

after adjusting for potential confounding factors. We hypothesized that patients who were 

treated with opioids at baseline would have worse pain and function outcomes, as has 

been previously described among different patient populations.7,10–12 As crossover to the 

alternative treatment not originally received (glucocorticoid-lidocaine or lidocaine-alone) 

was allowed at 6 weeks post-randomization and could be considered an important outcome 

of the initial treatment, we also sought to determine if baseline treatment with opioids 

affected crossover rates regardless of whether patients initially received glucocorticoid-

lidocaine or lidocaine-alone injections.
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3. Methods:

We conducted secondary analyses of data from the LESS RCT which took place from 

2011 through 2014 and included patients with lumbar central spinal stenosis and moderate-

to-severe leg pain and disability who were randomized to receive epidural injections of 

either glucocorticoids-lidocaine or lidocaine-alone. The trial methods are described in detail 

elsewhere8 and are briefly summarized here.

Participants and Procedures

The LESS trial was conducted at 16 sites in the United States. Patients with symptomatic 

LSS who were referred for epidural glucocorticoid injections, were at least 50 years of 

age and had evidence of central lumbar spinal stenosis on magnetic resonance imaging or 

computed tomography were considered for participation in the study. Additional criteria 

included an average pain rating of greater than 4 on a 0–10 scale for pain in the lower back, 

buttock, leg, or a combination of these sites on standing, walking or spinal extension in the 

past week; worse pain in the buttock, leg, or both compared to the back; and a score of 

7 or higher on the 0–24 Roland-Morris Disability Questionnaire13 (RMDQ). Patients were 

excluded if they had spondylolisthesis requiring surgery, had a history of lumbar surgery, or 

had received epidural glucocorticoid injections in the last 6 months.

Patients were randomized to receive standard epidural injections of glucocorticoids-

lidocaine or injections of lidocaine-alone. They had the option to repeat the injection 

at 3 weeks if they wished and to cross over to the other treatment group after the 

6-week assessment. Electronically-concealed permuted-block randomized assignments were 

performed for each recruitment site and blinding of patients and providers was maintained 

throughout the treatment and follow-up periods.

Expert physicians trained to administer the injections were instructed to choose the 

injection level one spinal level below the maximal canal stenosis for interlaminar 

injections. For transforaminal injections, the root level was chosen based on where 

symptoms were most pronounced. Bilateral and multilevel transforaminal injections were 

allowed. The glucocorticoid was chosen based on the physician’s usual practice. The 

glucocorticoid injectable solution consisted of 1–3ml of lidocaine followed by 1–3ml of 

either triamcinolone, dexamethasone, betamethasone, or methylprednisolone. The lidocaine-

alone injection procedure was identical to that for the glucocorticoid–lidocaine injection 

except that the injectable solution was an equivalent volume of lidocaine-alone.

Measures

The co-primary outcomes of the initial LESS trial were the RMDQ score and average 

buttock, hip, or leg pain intensity in the previous week as rated on a numerical rating scale 

(NRS) at 6 weeks. Multiple secondary outcomes were also measured.8

Baseline demographic (age, gender, race, marriage status, employment status, and 

education level) and clinical (duration of pain, expected pain levels in 3 months as 

measured by the Pain Expectation Scale, RMDQ, back pain intensity as measured by a 

NRS,14 leg pain intensity (NRS), Patient Health Questionnaire depression 8-item scale15 
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(PHQ-8), Generalized Anxiety Disorder 7-item scale16 (GAD-7), Fear Avoidance Beliefs 

Questionnaire17 (FABQ), Pain Catastrophizing Scale18 (PCS), and health-related quality of 

life19 (EQ-5D-VAS)) data were collected.

Baseline treatment with opioids, reflecting reported opioid use or fills prior to 

randomization, which occurred on the day of the epidural injection, was measured through 

two different methods, depending on the electronic medical record (EMR) data availability 

at each study site. In the first method (“EMR ascertainment”), used at study sites where 

EMR data was available for all written and filled prescriptions, data on opioid prescriptions 

filled prior to the epidural injections were collected passively through the EMR (n=205 

patients; 55% of the study sample). For these patients, we defined baseline treatment with 

opioids as having a filled prescription for any opioid that would have extended into the 

period 31 days prior to randomization. Daily Morphine Equivalent Doses (MEDs) were 

calculated by converting each patient’s total daily opioid dose into morphine equivalents 

and then averaging this value over the 31 days prior to randomization. The second method 

(“health utilization record ascertainment”) was used at study sites where comprehensive 

EMR data were not available (n=166; 45% of our study sample). At these sites, opioid data 

prior to randomization were collected from “health utilization records” collected by research 

staff. The health utilization records asked patients to record the names, doses, and number 

of pills consumed per day of prescription opioid medications that they had taken in the past 

month. Daily MEDs were calculated by converting each patient’s total daily opioid dose into 

morphine equivalents and then averaging this value over the 31 days prior to randomization. 

We considered patients with indications of opioid prescription fills in the EMR or who 

reported taking opioids in the health utilization record as “treated with opioids”.

Statistical Analysis

For descriptive purposes, we summarized sociodemographic and clinical characteristics of 

participants with and without baseline treatment with opioids, stratified by glucocorticoids-

lidocaine or lidocaine-alone treatment assignment. We determined statistical significance 

using chi-square tests for categorical variables and t-tests for continuous variables, with 

two-sided p-values <0.05 considered statistically significant. We compared the baseline to 

3-week changes in back pain NRS, leg pain NRS, and disability (RMDQ scores) among 

patients with and without treatment with opioids at baseline using generalized linear 

regression. We report crude means and 95% confidence intervals (95% CIs), as well as 

means and 95% CIs adjusted for whether patient had EMR ascertainment/health utilization 

record ascertainment to determine baseline opioid data, whether the patient was randomized 

to receive glucocorticoid-lidocaine or lidocaine-alone, age, gender, race (white vs not white), 

whether the patient had a partner, patient employment (full/part time vs. other), patient 

education, duration of pain, patient expectations of pain relief at baseline, and baseline 

RMDQ, back pain NRS, leg pain NRS, PHQ-8, GAD-7, FABQ, PCS, and EQ-5D-VAS. 

Adjustment variables were chosen based on conceptual importance. The primary analysis 

and focus of interpretation was the multivariable-adjusted results, which we expected to be 

less affected by confounding. We also calculated the adjusted difference in means between 

patients who were treated with opioids at baseline and those who were not using generalized 

linear regression. We used the same methods to examine outcomes at 6 weeks, 6 months, 
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and 12-months. We also compared the rates of crossover at 6 weeks in the groups with 

versus without opioid treatment at baseline using logistic regression to estimate odds ratios 

(ORs) and 95% CIs, adjusting for the same variables listed above. Crossover was defined 

as a patient request at 6 weeks to have the alternative treatment other than their randomized 

injection. Although the initial LESS trial had 400 participants, we excluded 29 (7.3%) 

participants from the current analyses due to missing baseline patient-reported outcome 

and/or demographic data. Due to the low frequency of missing data, a complete-case 

analysis was conducted. SAS version 9.4 (Cary, North Carolina) was used for all analyses.

4. Results:

Table 1 shows characteristics of participants at baseline, stratified by whether patients 

were treated with opioids at baseline and by randomized group. The analysis included 371 

patients at baseline who were randomized into the glucocorticoid-lidocaine (N=191) and 

the lidocaine-alone (N=180) arms. Among all participants, 77 (20.8%) were treated with 

opioids at baseline, including 37 (patients in the lidocaine-alone arm and 40 patients in 

the glucocorticoid-lidocaine arm. Mean (± standard deviation) MEDs among those taking 

opioids were low (25.5 ± 58.6). In both treatment arms, a greater proportion of those treated 

with opioids at baseline were non-white, not married/living with a partner, and had less 

education. Those treated with opioids had slightly worse average baseline RMDQ scores 

and also had worse PHQ-8 depression, GAD-7 anxiety, catastrophizing (PCS) scores, and 

self-rated health (EQ-5D-VAS) scores (Table 1). Baseline back and leg-pain NRS scores 

among patients who were being treated with opioids at baseline were similar to the scores of 

those who were not.

After adjusting for baseline covariates and randomized treatment, patients treated with 

opioids at baseline did not differ significantly from those not treated with opioids in 

improvement at 3 and 6 weeks in back pain intensity, leg pain intensity, or RMDQ scores 

(Table 2). At 6-month follow-up, we found that patients who were not treated with opioids 

at baseline had statistically significantly lower back pain (1.1 NRS points [95% CI 0.4, 1.7]) 

and leg pain NRS scores (0.8 NRS points [95% CI 0.1, 1.5]) compared to patients who 

were treated with opioids. However, by the 12-month follow-up there was no statistically 

significant difference in back pain (0.3 NRS points [95% CI −0.4, 1.0]) and leg pain NRS 

scores (0.6 NRS points [95% CI −0.2, 1.3]) between patients who were treated with vs. 

without opioids. The difference between the significance of results at the 6- and 12-month 

follow-up did not appear to be due to sample size, as there was only a trivial decrease in 

sample size of only 7 or 8 patients between the 6- and 12-month time points for the back 

pain and leg pain outcomes, respectively. There were no significant differences in RMDQ 

scores between those who were and were not treated with at either 6 months or 12 months.

Among patients who were treated with opioids at baseline, 23 (29.9%) crossed over 

compared to 119 (40.5%) patients who did not, but the adjusted odds of crossover were 

not statistically significant between the two groups (OR: 0.59, 95% CI: 0.33, 1.07).
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5. Discussion:

The overall goal of these analyses of data from the LESS RCT was to better understand how 

opioid medications were associated with pain and function outcomes among patients with 

LSS who received epidural injections. Our study found no overall pattern of statistically 

significant differences in improvement in back pain, leg pain, functional limitations, or rates 

of cross-over to the epidural injection treatment not originally received between 3-week and 

12-month follow-up, when comparing patients who were treated with opioids at baseline and 

those who were not.

Many studies examining associations between treatment with opioids and poor pain 

outcomes are cross-sectional, and do not allow assessment of temporal sequences (i.e., 

what preceded what).12,20 Some prior longitudinal studies have found that patients with 

low back pain treated with opioids have worse subsequent outcomes compared to patients 

who were not.7,10,11 However, treatment with opioids is strongly associated with concurrent 

higher levels of pain, disability, and psychological distress (e.g., depression, anxiety), and 

these factors themselves are predictive of poor outcomes.20–25 In the current study, we 

also found that patients treated with opioids at baseline had lower quality of life and 

greater levels of disability, depression, anxiety, and catastrophizing. In order to reduce 

confounding, studies examining the association between baseline treatment with opioids and 

back-related outcomes must account for these opioid-related baseline factors; prior studies 

may not have adequately addressed this confounding.18–20 Studies using administrative 

databases or health records have little ability to adjust for potential confounders, as validated 

measures of psychological factors and disability are usually not available.7 In the current 

study, we adjusted for a wide range of potential confounders using validated measures 

and found no overall pattern of associations between baseline treatment with opioids and 

subsequent functional outcomes. These findings echo those from an earlier study of 1954 

older adults with low back pain conducted by our group, in which unadjusted analyses 

found significantly worse subsequent disability outcomes in those who filled prescriptions 

for opioids at baseline, but no differences were found once adjusting for potential 

confounders.24 Taken together, the findings from these two studies suggest that while 

treatment with opioids may be associated with worse concurrent levels of comorbidities 

and disability among older patients with lumbar spinal disorders, there is no consistent 

pattern across studies of opioids being associated with subsequent outcomes once potential 

confounders are accounted for, and therefore it is unlikely that there is a causal effect 

of opioid use on downstream outcomes. More specifically, among patients with LSS, the 

presence of treatment with opioids by itself should not be taken as an indicator that these 

patients are less likely to have improvements after epidural injections as compared to those 

not treated with opioids.

There were some limitations to the current study. First, data on treatment with opioids 

at baseline ascertained by patient report as part of the health utilization records was not 

available for all LESS trial participants, so we relied on EMR data regarding filled opioid 

prescriptions (which patients obtained but may not have actually taken) in 55% of the 

sample. Self-reported opioid use may be affected by factors such as recall bias and social 

stigma. Both self-report and filled prescription measures have limitations and may not 
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be perfectly associated with actual use. Both measures, however, are an improvement on 

measures of prescriptions written26, which may or may not be filled. We adjusted for 

EMR vs. health utilization record ascertainment of baseline treatment with opioids in all 

multivariate analyses to minimize confounding by the method of ascertainment. Second, 

given that our study was conducted prior to the widespread availability of prescription 

drug monitoring programs, it is possible that the EMR-ascertained prevalence of baseline 

treatment of opioids in the current study was underestimated. On the other hand, given that 

the three study sites that provided EMR data on opioid treatment in the current study were 

chosen specifically because they were integrated health systems, it was likely less prevalent 

in these health systems than elsewhere at that time. Third, a relatively small percentage 

of the LESS trial participants were treated with opioids at randomization (21%) and these 

patients generally were not on high doses (average daily MED of 25.5 mg). This may 

have reduced our power to detect associations between baseline treatment with opioids 

and subsequent outcomes. However, given epidemiologic trends of decreases in opioid use 

which have occurred since 2014, power to detect associations with subsequent outcomes in 

patients with LSS would have been even more limited had this study been conducted at the 

current time.

Conclusions:

Among older adults with lumbar spinal stenosis receiving epidural injections in a 

randomized trial, baseline treatment with opioids was not associated with worse outcomes in 

terms of pain, functional limitations, or treatment crossover, after adjusting for confounding 

variables. These findings suggest that baseline treatment with opioids by itself should not be 

taken as an indicator that these patients are less likely to respond to epidural injections as 

compared to those not treated with opioids.
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Key Points:

1. Among older adults with lumbar spinal stenosis who are receiving epidural 

injections, patients treated with opioids at baseline did not differ significantly 

from those not treated with opioids in improvement at 3 and 6 weeks in back 

pain intensity, leg pain intensity, or RMDQ scores.

2. Among older adults with lumbar spinal stenosis who are receiving epidural 

injections, no statistically significant difference was observed in rates of 

cross-over to the epidural injection treatment not originally received between 

patients who were treated with opioids at baseline and those who were not.

3. Patients treated with opioids at baseline had lower quality of life and greater 

levels of depression, anxiety, and catastrophizing.
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Table 1:

Demographic and clinical characteristics by baseline treatment with opioids among older adults with lumbar 

spinal stenosis receiving epidural steroid injections with or without steroids. Bolded variables indicate 
p<0.05.

Lidocaine-Alone Glucocorticoid-Lidocaine

n (%) or Mean (Interquartile 
range)

Opioid Treatment at 
Baseline
(N=37)

No Opioid Treatment 
at Baseline (N=143)

Opioid Treatment at 
Baseline (N=40)

No Opioid Treatment 
at Baseline (N=151)

Age 66.6 (59.0, 74.0) 68.8 (60.0, 76.0) 66.8 (58.0, 75.3) 67.9 (59.0, 75.0)

Female 19 (51) 74 (52) 23 (58) 90 (60)

Hispanic 1 (3) 4 (3) 2 (5) 9 (6)

Non-White Race 17 (46) 40 (28) 14 (35) 47 (31)

White Race 20 (54) 103 (72) 26 (65) 104 (69)

Married/living with partner 17 (46) 81 (57) 21 (53) 98 (65)

Employment status

Full/part time 13 (35) 50 (35) 10 (25) 43 (28)

Retired, not disabled 16 (43) 65 (45) 16 (40) 73 (48)

Retired, disabled 5 (14) 15 (10) 11 (28) 19 (13)

Other 3 (8) 13 (9) 3 (8) 16 (11)

Education

High school equivalent or less 16 (43) 44 (31) 14 (35) 43 (28)

Some college, vocational/tech 13 (35) 36 (25) 16 (40) 54 (36)

College degree or more 8 (22) 63 (44) 10 (25) 54 (36)

Duration of pain

<3 months 8 (22) 30 (21) 6 (15) 16 (11)

3 to <12 months 8 (22) 46 (32) 17 (43) 39 (26)

1 to 5 years 10 (27) 27 (19) 7 (18) 59 (39)

>5 years 11 (30) 40 (28) 10 (25) 37 (25)

Expectation of pain relief
1 7.4 (6, 9) 7.8 (6, 10) 7.8 (7, 9) 7.6 (6–9)

Roland Morris Disability 
Questionnaire

Baseline 16.3 (15, 19.5) 15.3 (12, 19) 17.3 (14, 21) 15.8 (12, 19)

6 weeks 13.1 (7.5, 19) 12.0 (7, 17) 12.5 (7, 18) 11.7 (8, 17)

Change baseline to 6 weeks 2 −3.2 (−6.5, 1) −3.3 (−6, 0) −4.8 (−8, −1) −4.1 (−7, 0)

Back Pain intensity

Baseline 7.6 (6.5, 9) 6.4 (5, 8) 6.5 (5, 9) 6.8 (5, 9)

6 weeks 4.2 (2, 6) 4.3 (2, 6) 4.6 (2, 7) 4.2 (2, 7)

Change baseline to 6 weeks −3.4 (−6, −1) −2.1 (−4, 0) −2.0 (−4, 0) −2.6 (−5, 0)

Leg Pain intensity

Baseline 7.6 (6.5, 8.5) 7.1 (6, 8) 7.3 (6, 8) 7.3 (6, 9)

6 weeks 4.5 (1.5, 7) 4.4 (2, 7) 4.2 (1, 7) 4.5 (2, 7)

Change baseline to 6 weeks −3.1 (−5, 0) −2.7 (−5, 0) −3.1 (−5, 0) −2.8 (−5, −1)
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Lidocaine-Alone Glucocorticoid-Lidocaine

n (%) or Mean (Interquartile 
range)

Opioid Treatment at 
Baseline
(N=37)

No Opioid Treatment 
at Baseline (N=143)

Opioid Treatment at 
Baseline (N=40)

No Opioid Treatment 
at Baseline (N=151)

Depression (PHQ-8)
3

Baseline 7.2 (3, 9.5) 5.1 (2, 7) 9.4 (5, 14) 6.5 (2, 9)

6 weeks 5.5 (1, 7.5) 4.2 (1, 6) 4.9 (2, 7) 4.3 (1, 7)

Change baseline to 6 weeks −1.7 (−4, 1) −1.0 (−3, 1) −4.5 (−9, −1) −2.2 (−4, 1)

Anxiety (GAD-7)
4

Baseline 5.9 (2.5, 6.5) 3.9 (0, 6) 5.6 (2, 8) 4.1 (1, 6)

6 weeks 3.7 (0, 7) 3.1 (0, 5) 3.8 (0, 6) 3.1 (0, 5)

Change baseline to 6 weeks −2.3 (−4.5, 0) −0.8 (−3, 1) −1.8 (−4, 0) −1.1 (−3, 0)

Fear Avoidance Beliefs 
Questionnaire

Baseline 19.3 (15, 26) 18.9 (14, 26) 21.1 (17.5, 26) 19.2 (13, 26)

Pain Catastrophizing Scale

Baseline 21.4 (12, 31) 17.1 (8, 23) 21.8 (13, 30) 18.0 (9, 25)

Self-Rated Health (EQ-5D-VAS)

Baseline 65.2 (50, 80) 68.3 (59, 80) 61.6 (50, 80) 67.6 (50, 85)

6 weeks 67.9 (60, 83) 71.3 (60, 80) 68.1 (60, 80) 66.2 (50, 80)

Change baseline to 6 week 6 2.7 (−10, 15) 3.0 (−5, 15) 6.5 (−10, 20) −1.3 (−10, 10)

1
Pain Expectation Scale: A numeric rating scale that asks patients to rate their expected pain in 3 months based on a 0–10 scale with 0= no pain 

and 10= worst pain imaginable.

2
Negative values for change in Roland Morris Disability Questionnaire (RMDQ), back and leg pain numeric rating scales, PHQ-8, and GAD-7 

scores indicate improvements.

3
PHQ-8: Patient Health Questionnaire depression 8-item scale

4
GAD-7: Generalized Anxiety Disorder 7-item scale

5
EQ-5D-VAS: EuroQOL visual analogue scale

6
Negative values for change in EQ-5D-VAS indicates worse outcomes.
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Table 2:

Changes in patient-reported pain and function associated with baseline opioid treatment, crude and adjusted.
1

Variable N
2

Crude Mean (95% CI) 
3

Adjusted Mean (95% CI) 
3 Adjusted 

Difference in 

Means (95% CI)
4Opioid 

Treatment at 
Baseline

No Opioid 
Treatment at 

Baseline

Opioid 
Treatment at 

Baseline

No Opioid 
Treatment at 

Baseline

Back Pain Numeric 
Rating Scale

Change from baseline to: 

3 weeks 358 −2.5 (−3.2, −1.8) −2.5 (−2.8, −2.1) −2.4 (−3.0, −1.9) −2.5 (−2.8, −2.2) 0.1 (−0.6, 0.7)

6 weeks 359 −2.6 (−3.3, −1.9) −2.4 (−2.7, −2.0) −2.6 (−3.2, −2.0) −2.4 (−2.7, −2.1) −0.2 (−0.8, 0.5)

6 months 336 −1.6 (−2.3, −0.9) −2.6 (−3.0, −2.3) −1.6 (−2.2, −1.1) −2.7 (−3.0, −2.4) 1.1 (0.4, 1.7)

12 months 328 −2.2 (−2.9, −1.4) −2.5 (−2.9, −2.1) −2.3 (−2.9, −1.6) −2.6 (−2.9, −2.3) 0.3 (−0.4, 1.0)

Leg Pain Numeric 
Rating Scale

Change from baseline to: 

3 weeks 358 −2.8 (−3.4, −2.2) −2.6 (−3.0, −2.3) −2.9 (−3.4, −2.3) −2.6 (−2.9, −2.3) −0.2 (−0.9, 0.4)

6 weeks 359 −3.1 (−3.8, −2.4) −2.7 (−3.1, −2.4) −3.2 (−3.8, −2.6) −2.8 (−3.1, −2.4) −0.4 (−1.1, 0.3)

6 months 336 −2.1 (−2.8, −1.4) −2.9 (−3.3, −2.6) −2.2 (−2.8, −1.6) −3.0 (−3.3, −2.7) 0.8 (0.1, 1.5)

12 months 329 −2.2 (−2.9, −1.4) −2.9 (−3.2, −2.5) −2.4 (−3.1, −1.7) −3.0 (−3.3, −2.6) 0.6 (−0.2, 1.3)

Function (Roland Morris 
Disability Questionnaire)

Change from baseline to: 

3 weeks 359 −4.4 (−5.5, −3.2) −3.4 (−4.1, −2.8) −4.3 (−5.4, −3.2) −3.5 (−4.1, −2.9) −0.8 (−2.1, 0.4)

6 weeks 356 −4.0 (−5.3, −2.8) −3.7 (−4.4, −3.1) −3.9 (−5.1, −2.7) −3.8 (−4.4, −3.2) −0.1 (−1.5, 1.3)

6 months 334 −4.0 (−5.3, −2.7) −3.9 (−4.5, −3.2) −4.0 (−5.2, −2.8) −4.2 (−4.8, −3.6) 0.2 (−1.2, 1.6)

12 months 329 −3.9 (−5.4, −2.5) −4.0 (−4.8, −3.3) −4.3 (−5.7, −2.9) −4.3 (−5.0, −3.6) 0 (−1.5, 1.6)

Statistically significant between-group differences at a specific time point are indicated in bold

1
Adjusted for whether patient had EMR/health utilization record baseline opioid treatment data, whether the patient was randomized to receive 

glucocorticoid-lidocaine/lidocaine-alone, age, gender, race (white vs not white), partner, employment (full/part time vs. other), education, duration 
of pain, expectations of pain relief, and baseline RMDQ, back pain NRS, leg pain NRS, PHQ-8, GAD-7, FABQ, PCS, and EQ-5D-VAS.

2
Only patients with data for the outcome and adjustment variables are included in both the crude and adjusted estimates so they are comparable.

3
Negative values indicate an improvement in back and leg pain NRS and an improvement in RMDQ score.

4
Negative values indicate a relative improvement in pain or disability in those treated with opioids at baseline compared to those not treated with 

opioids at baseline.
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